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@ A medical appliance for the treatment of a portion of body vessel by ionising radiation 



(jf) The appliance comprises radioactive radiation 
means 32 formed by a coiled filament 35 of radioac- 
tive material a proximal part 34 of which is formed 
by a coiled filament having a pitch larger than that of 



the coiled filament 35. Coiled filament 34 is for 
meshing with thread 36 formed at the distal end of a 
guidewire. 
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This invention relates to a nnedical appliance 
for "the treatment of a portion of body vessel by 
ionizing radiation, comprising a radioactive radi- 
ation means, and manipulation means. 

Endoluminal brachytherapy and more particu- 
larly percutaneous transluminal brachytherapy cur- 
rently face difficulties for handling, energizing, 
transporting and sterilizing the equipment used for 
applying the therapy. 

For example. US Patent N " 5147282 discloses 
a manual irradiation loading apparatus particularly 
suitable for intrabronchial and gynecological irradia- 
tion treatment. The apparatus comprises a lead or 
equivalent radiation shielding body with a longitudi- 
nally extending cable-receiving passage therein. A 
cable having radioactive seeds provided on one 
end thereof is received in the cable-receiving pas- 
sage. During storage, the portion of the cable bear- 
ing the radioactive source is located in the cable- 
receiving passage within the shielding body. During 
use, a catheter placed in a patient is joined to the 
shielding body and the portion of the cable bearing 
the radioactive source material is advanced through 
the cable receiving passage in the shielding body 
and into the catheter. The disclosure provides for 
using commercially available cable having radioac- 
tive seeds provided on an end portion thereof or 
radioactive wire. 

According to one embodiment, this document 
provides for a shielding body constructed to re- 
ceive a radiation source other than a seeded cable. 
A shielding body is therefore constructed with a 
metallic tube running therein from end to end, 
extending through one end of the shielding body 
and extending through and beyond the other end 
thereof. This metallic tube is for allowing free pas- 
sage of a plastic tandem closed at one end and 
containing Cesium tube sources maintained in the 
tandem by a plastic stopper insert. For loading the 
radiation sources into the patient, an empty metal 
tandem is positioned In the patient and a docking 
tube with quick release connectors of the spring 
clip type with actuating levers at both ends is 
attached, one end to the shielding body and the 
other end to the patient's metal tandem. Then, 
using a loadlng-retrival cable assembly, the plastic 
tandem containing the radioactive sources and the 
stopper insert is pushed through the shielding body 
via the docking tube and Into the metal tandem 
inserted into the patient. The empty shielding body 
and the docking tube may then be temporarily 
removed and stored nearby. 

When the Irradiation treatment has been com- 
pleted, the radioactive sources must be removed 
by means of the loadlng-retrival cable assembly. 
To this effect, the stopper insert is first removed 
from the plastic tandem and the docking tube and 
shielding body are again connected to the patient. 
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To remove the radioactive sources the loadlng- 
retrival cable assembly comprises a steel' cable 
surrounded by a teflon tube, this steel cable being 
terminated by a solid tip extending out of the teflon 
5 tube and bearing against a soft rubber ring located 
between the solid tip and the end of the teflon 
tube; the other end of the steel cable is attached to 
a retracting mechanism comprising a return spring 
urging the end of the steel cable and controlled by 

10 a set screw with eccentic lock-up. Within this con- 
figuration, the loading-retrival cable assembly is 
advanced through the shielding body and docking 
tube and stopped at the opening of the plastic 
tandem containing the radioactive sources and the 

75 cable solid tip and soft rubber ring and passed 
inside the plastic tandem. The set screw of the 
retracting mechanism is triggered to retract the 
steel cable thereby forcing the solid tip to squeeze 
the soft rubber ring against the end of the teflon 

20 tube so that the soft rubber ring expands radially 
and firmly grips the inner wall of the plastic tan- 
dem. The loading-retrival cable assembly being 
thus connected to the plastic tandem containing 
the radioactive sources, one may pull the cable out 

25 of the docking tube and retrieve the plastic tandem 
and radioactive sources back to storage position 
inside the shielding apparatus. Reverse operation 
of the retracting mechanism disconnects the steel 
cable from the plastic tandem and the stopper 

30 insert maybe reinserted into the plastic tandem. 

In the case of usage of radioactive guidewires, 
there is the problem to safely secure the radioac- 
tive radiation source to the manipulating wire. The 
source can of course only be made of radiating 

35 material and will therefore always have only certain 

the source always has to be activated for itself 
without the manipulation wire. An activation togeth- 
er with the manipulation wire would also activate 
40 the wire, which would result in harmful radiation 
from the wire. 

It is an object of this invention to improve the 
conditions of handling, energizing, transporting and 
sterilizing the materials used for endoluminal and 
45 more particularly percutaneous transluminal 
brachytherapy. It is a further object of the invention 
to improve such conditions by means of appliances 
that are simple to manufacture and easy to use. 
Still a further object of the invention is an equip- 
so ment that is safe and devoid of hazardous struc- 
tures, and which allows treatment in remote loca- 
tions and narrow vessels. 

To this effect, the Invention complies with the 
definitions given in the claims. 
55 Accordingly, the part of the radioactive radi- 

ation means making part of a detachable interlock- 
ing engagement between the radioactive radiation 
means and the manipulation means allows the 

2 
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manufacture of a tolerance free assembly which 
can""5e used witRoul particularry precise or skiH 
demanding manipulations. It also allows the realiza- 
tion of a place saving assembly capable of being 
inserted into very narrow vessels. And as it is not 
dependent on any mechanism it can be safely 
used for treatment of remote locations. The radio- 
active radiation means can be easily energized and 
handled separately from the advancing and remov- 
ing means, whereby a simple and safe circulation 
of radioactive materials may be organized between 
the hospital and the energizing center or the manu- 
facturer. In addition, as the radioactive radiation 
means may be handled alone, there is a substantial 
place saving in the energizing reactor, whereby a 
better and cheapest organization of the occupation 
of the reactor. In parallel, sterilization of the ma- 
nipulation means can be achieved conventionally 
and without any particular shielding, while steriliza- 
tion of the radioactive radiation means is systemati- 
cally asured by ::the radioactive radiation. The in- 
vention thus solves the aforesaid problems by pro- 
posing a detachable connection between radiation 
source and manipulation wire which is formed by 
the radiation source itself. With this solution no 
complicated welding or other manipulation of the 
activated source is necessary. And as the radiation 
source can be activated for its own, separated from 
the manipulating wire, only the desired radiation is 
generated in purity. 

Where the medical appliance comprises proxi- 
mal recess means and stone means on the radio- 
active radiation means for cooperation with distal 
recess means and stone means arranged on the 
manipulation means, an assembly is achieved 
which allows selection at wiJI of any desired lon- 
gitudinal play in the assembly to combine a good 
pushability of the system with an appreciable ca- 
pacity to handle narrow and tortuous vessels. And 
this interlocking engagement may be locked by 
mere insertion into a lumen. 

The medical appliance may comprise proximal 
and distal wall means on the radioactive radiation 
means for cooperation with distal recess means 
arranged on the manipulation means, thereby 
achieving a detachable interlocking engagement 
which requires a very simple shaping of the radio- 
active radiation means and of the manipulation 
means. This interlocking engagement may also be 
locked by engagement into a lumen. 

Where the appliance comprises proximal coil 
means on the radioactive radiation means for 
meshing with distal thread means on the manipula- 
tion means, a playless assembly is achieved which 
combines extreme flexibility and good pushability 
in a fully positive assembly which can be designed 
to reach the smallest dimensions. 
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In the case of the medical appliance compris- 
ing proximal recess means arid stone means, respr 
proximal and distal wall means, on the radioactive 
radiation means for cooperation with distal recess 
5 means and stone means, resp. distal recess 
means, on the manipulation means, the detachable 
interlocking engagement may be locked by inser- 
tion into a lumen which may extend longitudinally 
into a catheter, whereby safest and fastest position- 
10 ing of the radioactive radiation means may be 
achieved into the body vessel. In the case of the 
medical appliance comprising proximal coil means 
for meshing with distal thread means of the ma- 
nipulation means, the detachable interlocking en- 
is gagement may be guided by insertion into a lumen 
which may also extend longitudinally into a cath- 
eter, thereby facilitating meshing of the thread 
means into the coil means if the latter have a great 
flexibility. And in both cases, the medical appliance 
20 further may comprise a shielding applicator means 
for supporting the radioactive radiation means in its 
orientation towards the manipulation means, there- 
by allowing an operator to lock the detachable 
interlocking engagement between the radioactive 
25 radiation means and the manipulation means by 
manipulating the manipulation means. This shield- 
ing applicator means also facilitates transport and 
circulation of the radioactive radiation means. 

These and other objects of the invention will 
30 become readily apparent from the following de- 
tailed description with reference to the accompany- 
ing drawings which show, diagrammaticaly and by 
way of example only, embodiments of the inven- 
tion. 

35 Figure 1 is an axial cut of a first embodiment. 

Figures 2 to 5 are axial cuts showing operation 
of the embodiment of Figure 1 . 

Figure 6 is an axial view of a second embodi- 
ment. 

40 Figures 7 to 10 are axial cuts showing opera- 

tion of the embodiment of Figure 6. 

Figure 11 is an axial cut of a third embodiment. 
Figures 12 to 15 are axial cuts showing opera- 
tion of the embodiment of Figure 1 1 . 
45 Figure 16 is an axial view of a fourth embodi- 

ment. 

Figures 17 to 20 are axial cuts showing opera- 
tion of the embodiment of Figure 16. ■ - . . 
Figure 1 shows a medical appliance 1 for the 

50 treatment of a portion of body vessel (not shown) 
by ionizing radiation, comprising a radioactive radi- 
ation means 2 and manipulation means 3 for in- 
stance for advancing, resp. removing, the radioac- 
tive radiation means 2 into, resp. from, the portion 

55 of body vessel. In this medical appliance, a part 4 
of the radioactive radiation means 2 forms part of a 
detachable interlocking engagement between the 
radioactive radiation means 2 and the manipulation 

3 
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means 3. In the example shown, the radioactive 
radiation means 2 is constituted by a bar 6 of 
radioactive material, for instance a bar of 90 Yt- 
trium, embedded In a cover 7 of neutral material, 
for instance a cover of Titanium, for non-contami- 
nation purposes. 

The part 4 of the radioactive radiation means 2 
Is formed here by an upwardly curved elastic arm 
8 terminating by a stone 9 forming a recess 99 on 
arm 8 which is intended to engage with a circularly 
shaped recess 5 formed by a stone 55 at the end 
of a guidewire forming the manipulation means 3. 
Part 9 thus forms a proximal recess and stone 
means elastically connected to the radioactive radi- 
ation means which is for cooperation with distal 
recess and stone means arranged on the manipula- 
tion means. The detachable interlocking engage- 
ment of stone 9 in recess 5 may be locked by 
insertion into a lumen devised into an applicator 
and/or catheter in which the lumen extends longitu- 
dinally, as will be described hereafter. 

As shown in Figure 2, a shielding applicator 10 
for supporting the radioactive radiation means 2 in 
its orientation towards the manipulation means 3 is 
formed by a base box 11 with a lumen 12 extend- 
ing therethrough, ending on one side in a tapered 
mouth 13 and on the other side in a flared entry 
14. Base box 11 is termined by a cover 15. Within 
the lumen 12 is positioned the radioactive radiation 
means 2 with its upwardly curved arm 8 extending 
along the flared entry 14. The tapered end 13 of 
box 11 is closed by a plug 16 extending into lumen 
12 and the cover 15 is also closed by a plug 17 
extending through flared entry 14 and into lumen 
12, thereby holding the radioactive radiation means 
2. 

To operate the medical appliance (Figures 3 to 
5), the plug 17 is first removed from the shielding 
applicator 10 and the distal end^^pf the guidewire 
forming the manipulation means 3 Is inserted into 
the flared entry 14 as shown in Figure 3. After 
removal of plug 16 the tapered end 13 of box 11 is 
then inserted into a conventional luer connector 18 
connected to the proximal end 19 of a balloon 
catheter 20 located in the body vessel (not shown) 
and having a lumen 21 extending longitudinally 
therethrough, as shown in Figures 4 and 5. By 
pushing the guidewire 3 towards the radioactive 
radiation means 2 the distal end of the guidewire 
abuts against the proximal end of the radioactive 
radiation means 2 and pushes said radioactive radi- 
ation means 2 into lumen 12, towards the luer 
connector 18 and into the lumen 21 of balloon 
catheter 20. 

Passage of the radioactive radiation means 2 
into lumens 12 and 21 urges arm 8 of part 4 
towards the guidewire 3. At that time, reverse 
movement of the guidewire 3 will recover the lon- 
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gitudinal distance or play 22 (Figure 4) between 
recess 5 and stone 9, thereby achieving the inter- 
locking engagement of recess 99 of stone 9 and 
recess 5 of stone 55 which is locked by the 
5 lumens. The operator may thus lock the detachable 
interlocking engagement between radioactive radi- 
ation means and manipulation means by manipulat- 
ing the manipulation means. 

When the radioactive radiation means 2 is in 
10 the shaft of the balloon catheter 20, the shielding 
applicator 10 may be removed from the proximal 
end of the catheter and placed apart. It may also 
remain affixed to the luer connector 18. 

After completion of the radioactive treatment, 
75 and if needed reconnection of the shielding ap- 
plicator to the luer connector 18 after Insertion of 
the proximal end of guidewire 3 through lumen 12, 
the guidewire 3 is withdrawn from the balloon cath- 
eter 20. Pulling of the guidewire draws proximally 
20 the radioactive radiation means 2 by interlocking of 
stone 9 and recess 5. When the assembly of stone 
9 and recess 5 reaches the flared entry 14 of box 
11, the arm 4 is freed and stone 9 withdraws from 
recess 5. The guidewire 3 may thus be removed 
25 from the applicator 10 while the radioactive radi- 
ation means 3 remains In the lumen 12 of applica- 
tor 10. The latter may be closed by plugs 16 and 
17 and stored or sent back to the energizing reac- 
tor. 

30 Figure 6 also shows a medical appliance 31 for 

the treatment of a portion of body vessel (not 
shown) by ionizing radiation, comprising a radioac- 
tive radiation means 32 and manipulation means 33 
for instance for advancing, resp. removing, the ra- 

35 dioactive radiation means 32 into, resp. from, the 

DOrtiOn of thft hoHv vPficjAl in thlQ mt^Hi 

ance, a part 34 of the radioactive radiation means 

32 also forms part of a detachable interlocking 
engagement between the radioactive radiation 

40 means 32 and the manipulation means 33, 

In this example, the radioactive radiation 
means 32 is constituted by a coiled filament 35 of 
radioactive material, for instance a filament of 90 
Yttrium which may be coated by a neutral material 
45 such as Titanium for non contamination purposes. 

The part 34 of the radioactive radiation means 

33 Is formed by a coiled filament of larger pitch 
than the coiled filament 35 and which is Intended to 
mesh with a thread 36 formed at the end of a 

50 guidewire forming the manipulation means 33. Part 

34 thus forms a proximat coil means on the radio- 
active radiation means which is for meshing with 
distal thread means arranged on the manipulation 
means. The detachable interlocking engagement of 

55 coil 34 with thread 36 may me guided by insertion 
into a lumen devised into an applicator and/or 
catheter in which the lumen extends longitudinally, 
as win be described hereafter. 

4 
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. As shown in Figure 7, a shielding applicator 37 
may" also be useci for sUppoftirTg racfioactive radi- 
ation means 32 in its orientation towards the ma- 
nipulation means, being formed of a base box 38 
with a lumen 39 extending therethrough, ending on 
one side in a tapered mouth 40 and on the other 
side connecting with a cover 41. Within the lumen 
39 is positioned the radioactive radiation means 32 
with its large pitch coil 34 properly extending co- 
axlally in the lumen. The tapered end of box 38 Is 
closed by a plug 42 extending into lumen 39 and 
the cover 41 is also closed by a plug 43 extending 
some distance into lumen 39, thereby holding the 
radioactive radiation means 32. 

Operation of this medical appliance is as fol- 
lows (Figures 8 to 10) : plug 43 is first removed 
from the applicator 37 and the distal end of the 
guidewire forming the manipulation means 33 is 
inserted into the. lumen 39 as shown in Figure 8. 
The thread 36 of the distal end of the guidewire is 
then pushed against coil 34 and screwed therein. 
The coil 35 rests thereby against plug 42 (as 
shown in Figure 8). The resulting friction Is suffi- 
cient to facilitiate screwing of thread 36 into coil 34. 
Here again the operator may thus lock the de- 
tachable Interlocking engagement between radioac- 
tive radiation means and manipulation means by 
manipulating the manipulation means. After remov- 
al of plug 42, the tapered mouth 40 Is inserted into 
a conventional luer connector 44 connected to the 
proximal end 45 of a balloon catheter 46 located in 
the body vessel (not shown) and having a longitudi- 
nal lumen 47 extending therethrough, as shown in 
Figures 9 and 10. By pushing the guidewire 33, the 
radioactive radiation means 32 may be brought at 
the site of treatment, as shown in Figure 10. As for 
the embodiment previously described, the shield- 
ing applicator 37 may be removed or left in place 
once the radioactive radiation means are in the 
lumen 47 of the balloon catheter 46. 

When the radioactive radiation treatment is 
completed, and if needed the shielding applicator 
reconnected to the luer connector 44. it suffices to 
withdraw the guidewire form the catheter 46 by 
mere pulling the guidewire 33. Once the radioactive 
radiation means 32 is back in the shielding applica- 
tor 37, it suffices to unscrew the thread 36 from 
coil 34 -to remove the guidewire and thereafter 
close the applicator with plugs 42 and 43 while 
radioactive radiation means 32 remains in the ap- 
plicator which may be stored or sent back to the 
energizing center for renewed passage into the 
reactor. Unscrewing of thread 36 from coil 34 may 
also be helped by pressure friction against plug 42 
as outlined for the screwing thei-eof. 

Figure 11 also shows a medical appliance 61 
for the treatment of a portion of body vessel (not 
shown) by ionizing radiation, comprising a radioac- 
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tive radiation means 62 and manipulation means 
63. In thfs embodiment "as well, a part 64* of Ihe 
radioactive radiation means 62 forms part of a 
detachable interlocking engagement between the 
5 radioactive radiation means 62 and the manipula- 
tion means 63. 

In this example, the radioactive radiation 
means 62 is constituted by a bar 65 of radioactive 
material such as for instance 90 Yttrium, preferably 

10 embedded in a cover of neutral material such as 
Titanium (not shown). 

The part 64 of the radioactive radiation means 
62 is formed here by a longitudinally extending 
straight rigid arm terminating by a stone 66 defin- 

75 ing a recess 67 at the end of bar 65, which is 
intended to engage with a recess 69 formed by a 
cylindrical or cubical stone 68 ait the end of a 
guidewire forming the manipulation means 63. 
There is thus a proximal recess and stone means 

20 rigidly connected to the radioactive radiation means 
cooperating with distal recess and stone means 
arranged on the manipulation means. As for the 
embodiment shown in Figure 1, this detachable 
interlocking engagement may be locked by inser- 

25 tion into a lumen devised in an applicator and/or 
catheter in which the lumen extends longitudinally, 
as will be described. 

A shielding applicator 70 (Figure 12) for sup- 
porting the radioactive radiation means 62 in Its 

30 orientation towards the manipulation means 63 is 
formed by a box 70 with a lumen 72 extending 
therethrough ending on one side in a tapered 
mouth 71 and on the other side in a downwardly 
flaring entry 73. Within lumen 72 is positioned the 

35 radioactive radiation means 62 with part 64 protrud- 
ing into ffaring entry 73 and recess 67 oriented 
downwardly. The tapered mouth 71 of box 70 is 
closed by a plug 74 and the downwardly flaring 
entry 73 is closed by a plug 75 formed to maintain 

40 the radioactive radiation means 62 in the described 
orientation. 

To operate this medical appliance (Figures 13 
to 1 5), the plug 75 is removed and the distal end of 
the guidewire 63 is inserted into the flared entry 73 
45 as shown in Figure 13, and distal stone 68 of 
guidewire 63 is inserted into proximal recess 67 of 
part 64 of the radioactive radiation means 62. Plug 
74 is removed and-tapered end -71- of box 70- is 
Inserted into a conventional luer connector 76 con- 
so nected to the proximal end 77 of a balloon catheter 
78 located in the body vessel (not shown) and 
having a lumen 79 extending longitudinally thereth- 
rough. In order to facilitate maintaining the stone 68 
in recess 67, the box 70 may be turned upside- 
55 down. By pushing the guidewire 63 towards the 
catheter 78 the distal end of stone 68 abuts against 
the distal wall of recess 67 and pushes the radioac- 
tive radiation means 63 into lumen 72, towards the 

5 
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luer connector 76 and into lumen 79 of balloon 
catheter 78. Passage of the radioactive radiation 
means into lumens 72 and 79 locks the detachable 
interlocking engagement of stone 68 into recess 
67. The operator thus locks the detachable inter- 
locking engagement between radioactive radiation 
means and manipulation means by manipulating 
the manipulation means. When the radioactive radi- 
ation means 62 is in the shaft of balloon catheter 
the shielding applicator 70 may be removed from 
the proximal end of the catheter or remain affixed 
to the luer connector. 

After completion of the radioactive treatment 
and if needed reconnection of the shielding ap- 
plicator to the luer connector 76. the guldewire 63 
is withdrawn from the balloon catheter 78. Pulling 
of the guidewire proximally causes recess 69 of 
stone 68 to engage stone 66 of part 64 thereby 
drawing proximally the radioactive radiation means 
63 by interlocking of stone 68 and recess 67. 
When the assembly of stone 68 and recess 67 
reaches the flared entry 73 of box 70, stone 68 is 
freed from recess 67. thereby allowing removal of 
the guidewire 63 while the radioactive radiation 
means means 62 remains in the lumen 72 of 
applicator 70. The latter may be closed by plugs 
74 and 75 for storage or circulation towards the 
energizing reactor. 

Figure 16 shows a further embodiment of the 
medical appliance for the treatment of a portion of 
a body vessel (not shown) by ionizing radiation: 
this appliance 101 comprises a radioactive radi- 
ation means 102 and manipulation means 103. for 
instance for advancing or removing the radioactive 
radiation means into or from the portion of body 
vessel. In this appliance, a part 104 of the radioac- 
tive radiation means 102 also makes part of a 
detachable interlocking engagement between the 
radioactive radiation means 102 and the manipula- 
tion means 103. 

In this embodiment, the radioactive radiation 
means 102 is constituted by a bar 105 of radioac- 
tive material such as for instance 90 Yttrium. This 
bar of material may also be coated or embedded in 
a layer of neutral material such as a cover of 
Titanium. 

Bar 105 is seated into a recess 106 formed at 
the distal end of a guidewire forming the manipula- 
tion means 103, with its proximal and distal walls 

104 thereby cooperating with the distal recess 106 
to assure the detachable interlocking engagement. 
This detachable interlocking engagement of bar 

105 into recess 106 may be locked by insertion 
into a lumen devised into an applicator and/or 
catheter as will be described hereafter. 

As shown in Figure 17. a shielding applicator 
107 is formed of an upper box portion 108 assem- 
bled to a lower box portion 109 with a lumen 111 



extending therethrough, ending on one side in a 
tapered mouth 1 12 arid on the other side ending 
out of the box for entry of the manipulation means 
103. A recess 110 is arranged in the lower box 
5 portion 109. opening into lumen 111. which recess 
is sized to accomodate radioactive radiation means 
102. The tapered mouth 112 of box 107 Is closed 
by a plug 113 extending into lumen 111 and some 
distance over radioactive radiation means 102 and 
10 the other end of lumen 111 is also closed by a 
plug 114 extending therethrough and some dis- 
tance over radioactive radiation means 102 therejDy 
maintaining radioactive radiation means 102 in re- 
cess 110. Shielding applicator 107 thus supports 
15 the radoactive radiation means 102 in its orientation 
towards the manipulation means 103. 

To operate the medical appliance, as shown in 
Figures 17 to 20, the plugs 113 and 114 are 
removed and the distal end of the guidewire 103 is 
20 inserted into the lumen 111 of box 107 and pushed 
therein a distance sufficient to have the recess 106 
facing the radioactive radiation means 102. At that 
time, the box 107 and manipulation means 103 are 
turned upsidedown as shown in Figure 19, whereby 
26 the radioactive radiation means 2 may fall into 
recess 106 of manipulation means 103. Upon fur- 
ther pushing manipulation means 103, the radioac- 
tive radiation means 102 further enters lumen 111. 
The tapered mouth 112 of shielding applicator 107 
30 is then connected to a conventional luer connector 
115 connected to the proximal end 116 of a balloon 
catheter 117 located in the body vessel (not 
shown). By pushing further the guidewire 103, the 
recess 106 abuts against proximal wall 104 of bar 
35 105 and pushes the radioactive radiation means 
102 through lumen 111, towards luer connector 115 

ana inio lumwn i »o ui oamwtw - -i 

may thus lock the detachable interlocking engage- 
ment between radioactive radiation means and ma- 
40 nipulation means by manipulating the manipulation 
means. When the radioactive radiation means 102 
is in the shaft of the balloon catheter 117, the 
shielding applicator 107 may be removed, by dis- 
assembly of box parts 108 and 109 and placed 
45 apart. It may also remain affixed to the luer con- 
nector 115. 

When the radioactive treatment is completed, 
and if needed after reconnection of the shielding 
applicator to the luer connector 115, the guidewire 

50 103 is withdrawn from balloon catheter 117; pulling 
of the guidewire draws proximally the radioactive 
radiation means 102 by interlocking of recess 106 
and distal wall 104 of bar 105. The guidewire 103 
may thus be pulled up to the moment radioactive 

55 radiation means 102 faces recess 110, at which 
time the shielding applicator 107 and guidewire 
103 maybe turned upsidedown in the position 
shown in Figure 18. whereby radioactive bar 105 
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may fall back into recess 110. The guidewire 103 
may then be removed from shielding applicator 
107 and plugs 113 and 114 reinserted Into the 
ends of lumen 111, and the shielding applicator 
containing radioactive radiation means 102 may be 5 
stored or sent back to the energizing center. 
Variants may be envisaged. 
For instance, the upwardly curved elastic arm 4 
may be replaced by a straight elastic arm also 
terminated by a stone. io 

The distance or play 22 (Figure 4) between 
recess 5 and stone 9 may be substantially reduced 
to assure a more direct control of the radioactive 
radiation means 2. 

The stone 9 and recess arrangements of Fig- 75 
ures 1 to 15 may be replaced by any equivalent 
configuration assuring a detachable interlocking en- 
gagement, for instance an elastic hook and coun- 
ter-hook interlocking with the hook arranged at the 
proximal end of the radioactive radiation means 20 
and the counter-hook arranged at the distal end of 
the manipulation means. 

It is possible to replace the bar or embedded 
bar of radioactive material as shown in Figure 1 by 
a non-solid substance, for Instance powder of ra- 25 
dioactive material such as 32 Phosphor embedded 
in a cover of neutral material such as Titanium. 
Other materials may also be envisaged such as 
phosphoric acid absorbed in some appropriate sub- 
stance. Similarly, the bar of radioactive material 30 
may be replaced by a filament or by a coiled 
filament, possibly also coated by a neutral material 
such as Titanium. 

It is also possible to replace the coiled filament 
35 as shown In Figure 6 by a straight filament, or 35 
by an embedded bar as shown in Figure 1, or still 
by an embedded radioactive powder, while retain- 
ing the proximal coil means and distal thread 
means for the detachable interlocking arrangement 
as shown in Figure 6 to 10. 40 

And the coil and thread interlocking engage- 
ment may also vary in its relative dimensions : for 
instance, the coil part 34 of Figure 6 may have the 
same pitch as the coiled filament 35. the thread 36 
of the manipulation means being then smaller in 45 
diameter to be threaded inside the coiled filament 
35- The coil part 34 can also be on both ends of 
the coiled filament 35 so that the coil needs not to 
be oriented when filled into the shielding applicator 
means 37. so 

The bar 105 of radioactive material as shown in 
Figure 16 may be replaced by two or more bars of 
smaller size in order to modify the intensity of the 
radiation and/or to modify the flexibility of the ma- 
nipulation means in that region. Such bar or bars 55 
may also be replaced by coils as described 
hereabove. 
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The recess 106 formed at the distal area of the 
manipulation means 103 may be formed either by 
grinding the material forming the manipulation 
means or by a deformation thereof; transverse 
shape of this recess may be devised as desired. 

The recessed configuration of the lumen 1 1 1 of 
shielding applicator 107 may be replaced by any 
other configuration allowing passage of the re- 
cessed guidewire over the radioactive radiation 
means to accomodate it in the recess 106; for 
instance a tapered lumen allowing in its large por- 
tion passage of the recessed portion 106 over the 
radioactive radiation nneans 102 and then forcing In 
its narrow portion the said radioactive radiation 
means 102 into recess 106. 

Claims 

1. A medical appliance (1, 31. 61 101) for the 
treatment of a portion of body vessel by ioniz- 
ing radiation, comprising radioactive radiation 
means (2, 32, 62, 102) and manipulation 
means (3, 33. 63, 103). characterized by at 
least a part (4. 34, 64, 104) of the radioactive 
radiation means making part of a detachable 
interlocking engagement (5, 9, 55, 99; 34, 36; 
69, 66. 67, 68; 105. 106) between the radioac- 
tive radiation means (2. 32. 62, 102) and the 
manipulation means (3, 33, 63, 103). 

2. A medical appliance according to claim 1, 

comprising proximal recess means (99, 67) 
and stone means (9, 66) on said radioactive 
radiation means (2. 62) for cooperation with 
distal recess means (5, 69) and stone means 
(55. 68) arranged on said manipulation means 
(3, 63). 

3. A medical appliance according to claim 2, 

wherein said stone means (9) on said radioac- 
tive radiation means (2) is elastically connect- 
ed to the radioactive radiation means (2). 

4. A medical appliance according to claim 1, 
comprising proximal and distal wall means 
(104) on said radioactive radiation means (102) 
for cooperation with distal recess means (106) 
arranged-on said manipulation means-(1 03). — 

5. A medical appliance according to claim 4, 
wherein said distal recess means is formed by 
a deformation of said manipulation means 
(103). 

6. A medical appliance according to any preced- 
ing claim, wherein the detachable interlocking 
engagement (5. 9. 55. 99; 69. 66. 67, 68; 105, 
106) is locked by insertion into a lumen (12. 
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21. 72.-79, 111, 118). 

7. A medical appliance according to clainn 1, 
connprising proximal coll means (34) on said 
radioactive radiation means (32) for meshing 5 
with distal thread means (36) arranged on said 
manipulation means (33). 

8. A medical appliance according to claim 7, 
wherein the detachable interlocking engage- io 
ment (34, 36) is guided by insertion into a 
lumen (39. 47). 

9. A medical appliance according to claim 6 or 8, 
further comprising a catheter (20, 46, 78, 117) 15 
in which said lumen (21, 47, 79. 118) extends 
longitudinally. 

10. A medical appliance according to any preced- 
ing claim, further comprising shielding applica- 20 
tor means (10, 37, 70, 107) for supporting the 
radioactive radiation means (2, 32, 62, 102) in 

Its orientation towards the manipulation means 
(3, 33. 63. 103), whereby an operator may lock 
the detachable Interlocking engagement (5. 9, 25 
55, 99; 34, 36; 69, 66, 67. 68; 105. 106) be- 
tween the radioactive radiation means (2. 32, 
62, 1 02) and the manipulation means by man- 
ipulating the manipulation means. 

30 

11. A medical appliance according to claim 10, 
further comprising lumen means (12, 39, 72, 
111) in said shielding applicator means (10, 37, 
70, 107) for positioning the detachable inter- 
locking engagement (5, 9, 55, 99; 34, 36; 69, 35 
66, 67. 68; 105. 106). 

12. A medical appliance according to any preced- 
ing claim, wherein said radioactive radiation 

• means consist of a filament. 40 

13. A medical appliance according to any preced- 
ing claim, wherein said radioactive radiation 
means consist of a coiled filament (35). 

45 

14. A medical appliance according to any preced- 
ing claim, wherein said radioactive radiation 
means consist of a radioactive radiation source 
(6) embedded in a cover (7) of neutral material. 

50 

15. A medical appliance according to claim 14, 
wherein said radioactive radiation means is a 
non-solid substance. 
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